Abstracts Chiral 1,2,3-thaidiazoles derivatives containing either cyclopropyl or cyclobutyl groups were synthesized from seco-derivatives of (+)-3-carene and α-pinene by the Hurd-Mori reaction.
Introduction
1,2,3-Thidiazoles are known to be useful synthons in organic synthesis (4, 5) . Very active cotton defoliant and plant activator were found among them recently (1) (2) (3) . In the course of our research work we were interested in functionalized chiral 1,2,3-thiadiazoles 1,2 as potential fungicides. To prepare 1,2,3-thiadiazoles 1,2 we used Hurd and Mori (6,7) reaction. Oxo nitriles 3,4 prepared from natural monoterpenes (+)-3-carene 5 and a-pinene 6 by know method (8) were taken of as starting reagents.
Results and Discussion
The semicarbazones 7, 8 were readily prepared from the corresponding oxo nitriles 3, 4 by reaction with semicarbazide hydrochloride at room temperature. When compounds 7, 8 were treated with thionyl chloride at room temperature in CH 2 CI 2 thiadiazoles 1a, 2a were formed in 78 and 60% yields. Only the products of the destruction of the ring were found if this reaction was carried out at higher temperatures.
Generally, both methylene and methyl groups of the substituted acetone moiety in compound 7 could take part in the cyclization process to form isomeric products 1a and 9. Nevertheless, we have shown that the reaction of oxo nitrile 7 with thionyl chloride proceeds with high regioselectivity on the methylene group to form thiadiazole 1a as the only product and isomeric 1,2,3-thiadiazole 9 is not detected. The formation of compound 1 is in agreement with a series of observations on reactivity of the substituted acetone moiety in compound 3: most of reactions involve just the methylene group rather the methyl -intramolecular cyclization (9), C-nitrosation (10), bromination (11). When treated with Se0 2 in ethanol, semicarbazones 7 or 8 produce 1,2,3-selenodiazoles 1b or 2b. The 1,2,3-selenodiazoles are very unstable and are decomposed at 30-40°C or at room temperature in various solvents. Mass-spectra of the 1,2,3-selenadiazoles contain picks of the molecular ions having the ratio of isotope line charactetic for the compound with one selenium
Application of the Hurd-Mori reaction for the synthesis of chiral l,2,3-thia(seleno) Diazole derivatives from (+)-3-carene and a-pinene
In contrast to optically active 3-carene derivative 3, for the preparation of seco-pinane derivatives we used racemic oxo nitrile 4 as ca. 3:1 mixture of cis/trans isomers. Formation of the products 8 and 2 with the same isomeric ratio indicates that no epimerization occurs during the reaction and compounds 8 and 2 can be prepared in optically active form provided that the starting α-pinene is optically active.
Thus, we have demonstrated that a simple two-step syntheses of chiral 1,2,3-thiadiazoles 1a, 2a and 1,2,3-selenodiazoles 1b, 2b are readily achieved using available oxo nitriles 3, 4 as the starting materials. All the reactions proceed under very mild conditions to give the final products in high yields. 
Experimental
Unless other noted, chemicals were purchased from commercial suppliers and used without further purification. All solvents were distilled prior to use. Dry CH 2 CI 2 was prepared by distillation over P 2 0 5 . 
Heterocyclic Communications
General procedure for the preparation of the simecarbazones A oxo nitriles 3 or 4 were added to an aqueous solution of 1 equivalent of semicarbazide hydrochloride.
The reaction mixture was stirred at room temperature for 4 hours. The crystalline product was collected and dried under vacuum to give compounds 7 or 8 in 93 and 75% yield, respectively. The products were pure enough for further reactions. An analytical samples were prepared by crystallization from 95% aq. ethanol. 
General procedure for the preparation of the thiadiazoles
A suspension 0.5 g of 7 or 8 in dry dichloromethane (20 mL) was treated with 20 equivalents of SOCI 2 in one portion and stirred for 6 h at room temperature. Water (20 mL) was added, the organic phase was separated, dried with Na 2 S0 4 and concentrated in vacuum. The oily residue was chromatographed on a silica gel column using hexane -ethyl acetate (1:2) as eluent to afford thiadiazoles 1a or 2a. Application of the Hurd-Mori reaction for the synthesis of chiral l,2,3-thia(seleno) Diazole derivatives from (+)-3-carene and a-pinene General procedure for the preparation of the selenodiazoles.
4-Methyl-5-[(1 S,3R)-2,2-dimethyl-3-cyanomethylcyclopropyl]-1,2,3-thiadiazole
A suspension 0.5 g of 7 or 8 in ethanol (20 mL) was treated with 20 equivalents of Se0 2 in one portion and stirred for 6 h at room temperature. After filtration the organic was concentrated in vacuum at room temperature. The oily residue was chromatographed on a silica gel column using hexane -ethyl acetate (1:2) as eluent to afford selenodiazoles 1b or 2b. 
4-Methyl

